This study was conducted to investigate the villagers' willingness to work (WTW) or willingness to pay (WTP) to promote community-based marine protected areas (MPAs) as a way of ensuring sustainability of coastal conservation initiatives. Results confirmed that in general, local residents are willing to voluntarily provide labor or money to help in patrolling and monitoring to maintain the ecological balance of the coastal and marine resources. The quantitative values and the determining factors that influence the WTW and WTP derived from this study can provide insights to resource managers and policy makers in coastal resource management.
Introduction
Marine ecosystems have been drastically deteriorating due to destructive fishing techniques, high extraction rates and deviations on ocean properties brought mainly by climate change. The establishment of marine protected areas (MPAs) is a popular strategy for fisheries management and marine ecosystem conservation as it limits the uses of a specific area to protect the resources by giving it a chance to recover from earlier damages, thereby providing long-term benefits for the environment and local communities. An MPA is any specific marine area that has been reserved by law and is governed by precise guidelines to manage activities and protect part or the entire enclosed coastal and marine environment (Miclat and Ingles, 2004) . To ensure long-term support and sustainability ofMPA, a promising approach is to strengthen the community-based co-management. Community-based co-management is a scheme participated by the residents and external agents (e.g. government, academe, non-government organization)
working together in the planning and implementation phases (Christie and White, 1997 (Arin and Kramer, 2002; Ahmed et al., 2007) while CB were usually used in the evaluation of trip behaviors in recreational demand modelling (Englin and Cameron, 1996) .
While previous studies focused on tourists' valuation on 
Study Sites and Methodology

1) Study sites
Cagayan Province is located in the northem Philippines The barangay and socio-demographic profile of the study sites is shown in Table 1 . Households in both study areas were highly dependent on the coastal resources, however, management of the resources is done voluntarily by the community members and so some villagers rather free-ride to those who willingly participate.
2) Methodology
The sample respondents used in this study were randomly selected from the 480 sample which was chosen through two stage sampling, both used a probability proportional to size (PPS) sampling, from an earlier socio-economic assessment carried out by the authors in the same study sites.
A total of 300 and 100 respondents from San Vicente and San Jose respectively were selected for this study. Since the San Vicente is composed of island and mainland residents and to assess the difference in the elicitation method, the mainland residents were divided such that one group was asked on WTW and another on WTP.
Using a well-designed questionnaire, face-to-face To circumvent overestimation and bias common to CVM studies, the trichotomous choice was used as value elicitation format as it reduces the number of yes responses and produces a statistically significant decrease in WTW or WTP avoiding overestimation common to CVM studies (Loomis et al., 1999) . Using this format, the WTW or WTP question has choices of "yes", "no" or "no, but willing to work/pay less." The third option minimize the warm glow effect or polite rejection which is common in the culture of rural residents in the Philippines. The reasons for unwillingness to work or pay were also asked to verity the validity of answers and motives behind a negative response.
Reasons that do not reflect people's welfare change from the services considered were classified as protest votes (Bateman et al., 2002) . Protest votes were considered as non-zero value response and were not included in further analysis (Loomis et al., 1999) .
The bids used for WTW were 0.5, I, 3, 5, and 10 days/month while the bids used for WTP were 50, 100, 200, 300 and 500 pesos/month. Workdays and monetary bids used were decided based on the earlier household socio-economic surveys, key informant interviews and pre-testing of the questionnaire. The five bids of the WTW and WTP were equally distributed to questionnaires which were randomly used in interviewing the respondents.
For the statistical analysis, the WTW and WTP response data were designed as binary: 1 designated to yes responses and 0 to no or no but willing to work/pay less. The non-parametric method using the survival function was applied to estimate the mean and median values of WTW and WTP. The Logrank test was used to test the null hypothesis that there is no difference between the populations in the probability of acceptance at any bid in the survival function. The monetary values of WTW was calculated using the average daily income of respondents.
The aggregated WTW and WTP were computed based on the number of households in the area.
For the parametric method, the voluntary work and payment behavior equations were estimated using the probit model. The dependent variable, acceptance of proposed bid, was first regressed to basic exploratory variables such as proposed bids, income and fishers dummy.
After the regression diagnostic procedures, other important predictors were added and those not making significant effect at pre-assigned level of significance were deleted. The sign conditions of the factors specified to influence the WTW and WTP were examined.
Results and Discussions
After regulating the protest responses, the final number of responses considered in the analysis was 377; 288 for WTW and 89 for WTP.
1) Nonparametric estimation of acceptance probability curve
The internal validity of the behavior response confirms the overall pattern of the survivor function which showed a decreasing tendency of acceptance as the proposed bid in terms of voluntary patrol days or monetary amount is increased (Figure 1 ). Table 2 shows the result of nonparametric estimation of the acceptance probability.
San Jose residents have a mean WTW of 5 days per month which is comparable with San Vicente having a WTW of 4.5 days, though, there is no significant difference between them (Table 3 ). The almost the same WTW of the two barangays can be attributed to their direct jurisdiction on the MPA. Nevertheless, San Jose displayed higher median WTW which implies that most respondents accept bids higher than average. This further denotes that San Jose has relatively higher WTW. The intact population in San Jose could be the possible reason for this.
Similarly, there is no significant difference on the WTW of the island and mainland residents of San Vicente.
However, the island survival curve is generally above the mainland which suggests greater WTW for island residents compared with the mainland. This reveals that residents within the MPA showed a higher disposition to support enforcement costs.
For the WTP, the mean is estimated at 1'187.50 term and comparing it with the WTP estimates showed that the equivalent value ofWTW is 3.9 to 5.4 times higher. This condition can be attributed to the insufficient labor market in the area and indicate the respondents' preference for money over time. This result manifests the phenomenon known as the endowment effect where respondents tend to overvalue something because they own it (Thaler, 1980) . P50,000 to 150,000 (US$1,000-3,000) while the PIPLS received budget from the national government depending on the proposed activities and from the generated user's fee which are primarily used for infrastructure and ecoutourism development.
2) Estimation of volunteer labor equation (WTW) and payment behavior equation (WTP)
To estimate the WTW and WTP equations using probit model, the loglikelihood ratio-Chow (LR-Chow) test was initially used to evaluate the consistency of the coefficients in different regressions on different data. Based on 5% significance level, we rejected the null hypothesis that the coefficients of variables are equal among equations of the three data sets (San Jose, San Vicente-island and San
Vicente-mainland). Table 4 shows the estimated probit model of the three data sets for reference.
The coefficient sign condition of proposed bid variable is negative and highly significant in all models implying that the probability to accept the proposed bid decreases as the bid level increases which is consistent with the welfare economic theory. The result confirmed that fishers or members of fishers' associations showed a higher probability to accept WTW questions. This result opposes the fmdings that greater dependence leads to an increased likelihood of not conforming with marine resource conservation (Fox et al., 2012) but supports the remarks which pointed that the more important the occupation of fishing is to the community, the more interested and committed they are in supporting conservation programs (Pollnac et al., 2001) . The result also validated the importance of securing benefits from ecotourism activities as an influencing factor to increase the tendency to accept proposed bid for WTW. In San Jose, where ecoutourism is still in infancy stage, perception that an improved environment increases number of tourist and tourism activities appeared to be significant factor affecting probability to accept WTW proposal. Similarly, income coming from tourism activities is a significant determinant for San Vicente island, where the MPA is located with 
Conclusions and Implications
This study confirmed that in general, local residents (in 
